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| NTRODUCTI ON: This report contains eight sections. Each section
presents a different aspect of work performed under our contract.
| f appropriate, each section covers five areas; task objective,
wor k acconpl i shed, data/analysis/interpretations, anticipated
future actions, problens/corrective actions. The eight sections
are: 1) Science team support activities; 2) Cross-calibration
radi oneter; 3) Reflectonobile; 4) Shortwave infrared (SWR)

radi oneter; 5) Bi-directional reflectance distribution function
(BRDF) neter; 6) Cary spectrophotoneter; 7) Al gorithmand code
devel opnent; and 8) Field experinents.

SCl ENCE TEAM SUPPORT ACTIMITIES: This section refers to all work
performed in support of MODIS and ASTER team activities as well as
work perforned for other sensor teans. Over the past six nonths
this included the attendance at team neetings, signal to noise
ratio (SNR) calculations for ASTER MDD S filter studies, and
support for M SR

S. F. Biggar and P. N. Slater attended the ASTER Team neeti ng
January 20-23 in Pasadena, California; the Cal-Val neeting in
Boul der, Col orado, April 6-10; and the MDD S Sci ence Team neeti ng
in Washington, D. C, April 13-17. Slater presented SWR SNR
results as a function of aperture and gain at the ASTER Team
neeting, and Biggar presented details of the cross-calibration
radi ometer at all three. Sl ater also attended the ASTER Team
nmeeting in Japan, June 21-26.

Sl ater perforned cal cul ati ons of SNR for the visible and near
infrared (VNNR) and SWR caneras of ASTER He used new gquantum
efficiencies supplied by Mtsubishi Electric Conpany (MELCO and
presented these SNRs for consideration at the Acconmodati on
neeting the week of January 27. Biggar and Slater reviewed SNRs
with Drs. Fujisada, Yakawa, and Watanabe on their visit to the
Uni versity of Arizona the beginning of May. The two al so

revi ewed the 34-page ASTER Cali brati on Requirenent Docunent and
tel efaxed 11 pages of comments to Dr. A (Ono.

Fol | owi ng the June 1992 ASTER Sci ence Team neeting, Slater
recal culated the SWR SNRs for all the gains presented by Dr.
Fuj i sada and MELCO and for the | atest val ues of array spectral



guantum ef fi ci enci es, QEs, and system spectral transmttances.
(Slater points out that MELCO have presented at |east five sets of
(Es in the last six nonths and therefore that the val ues used here
are not likely to be those for the flight system He anticipates
that, for this and several other reasons, his cal cul ated SNRs nay
only be within +/-20% of those of the flight system although the
rel ati ve changes of SNRwith gain will be nore precise, perhaps
within +/-5%. Slater's graphs of SNR versus ground refl ectance
are shown in Figure 1; he blacked out the detector characteristics
at MELCO s request. He concludes that a gain greater than unity
only increases the SNR significantly for the 1.65 mcroneter band
and, in that case, little inprovenment is achieved by increasing
the gain from2 to 3 tines, while there is a 33%reduction in
dynam ¢ range. Vol canol ogi sts shoul d sel ect between the | ower

gai ns, based on SNR and dynam c range considerations. Slater
points out that the nearly straight-line relationships nmay be
extrapol ated to the maxi num SNR for unity gain, to determne the
SNRs for thernmal sites whose radi ances are greater than the sol ar-
refl ected-unity-refl ectance radi ances on the absci ssa.

DO E Flittner, P. N Slater, and K J. Thonme exam ned proposed
nodi fications to MDD S filters specifications. Flittner and
Slater e-mailed comments and reconmendati ons regardi ng bandpass
nodi fications to menbers of the MDD S technical and science teans.
Slater sent resanpled Kitt peak data to S. Pellicori, consultant
to Santa Barbara Research Conpany (SBRC), as well as the Flittner
and Sl ater paper entitled "Stability of narrow band filter
radioneters in the solar reflective range,” (PE and RS, 1991, Vol.
57, pp 165-171). Thone e-nuiled and tel efaxed this sane
information to T. Pagano of SBRC and B. Grant at GSFC

Sl ater and Thome anal yzed changes i n band-averaged sol ar
irradiance for the MODI S visible and SWR filters due to shifts in
their central wavel engths and changes i n bandpasses. An exanple
of this work is shown in Fig. 2 and represent results for band 10
of MODIS. The original specifications for this filter were a
central wavel ength of 490 nmw th a tolerance of 1.0 nmand a
bandpass of 10.0 nmwith a tolerance of 1.2 nm SBRC sought
relief fromthese specifications to increase the wavel ength
tolerance to 1.2 nmand the bandpass tolerance to 1.7 nm The
first plot indicates the percentage change in band-averaged sol ar
irradiance for three filter bandpasses, a shift of 1.2 nmtoward
the blue end of the spectrum and a range of central wavel engths
bet ween 475 and 505 nm By studying this curve and a simlar plot
for a 1.2 nmshift to the red, we determned that it would be
advi sabl e to nove the nom nal central wavelength to 488 nm The
per cent age change of band-averaged sol ar irradi ance as a function
of central wavelength shift for this wavelength is given in the

| ower graph. Note that in this case, the relief sought by SBRC
was acceptable. Simlar work was performed for bands 1-19 of
MODIS. Slater and Thome sent the results of these studies to H
Gordon, B. Grant, W Barnes, J. Harnden, and M King. Thone al so
di scussed the results with A Huete.



Bi ggar provi ded support to C. Bruegge of the Milti-angle |Inaging
Spectroradi ometer (M SR) calibration team by performng
prelimnary nmeasurenents of directional reflectance of a
Spectral on sanpl e sent by Bruegge. Labsphere nanufactured the
sanple and JPL coated it with indiumtin oxide to reduce static
charge buil dup. Biggar conpared results to those froman uncoated
Spectral on sanpl e from Labsphere and a pressed Hal on sanpl e nade
in our |aboratory. He determ ned the Spectral on sanpl es were
neither flat nor of constant thickness, making it difficult to
reliably nmeasure directional reflectance. Prelimnary results

i ndi cate the coating enhances the specul ar refl ection, making the
coated Spectral on | ess | anberti an.

CRCSS- CALI BRATI ON RADI OVETER:  The task objective of this project
is to design and build a 400 to 1000 nm cross-calibration

radi ometer, test this radioneter, and wite control and data

acqui sition software. This radiometer will provide an independent
calibration and cross-calibration of radi ance sources used by
Phase C/ D contractors.

Bi ggar designed the radioneter with three silicon detectors in a
"trap" configuration. Spectral selection is through interference
filters selected by manually turning a filter wheel. Two

preci sion apertures, separated by dinensionally stable invar rods,
determ ne the throughput. Biggar selected a | ow noi se

transi npedence anplifier configuration with a FET type operationa
anplifier and selectable gain. Heating the detector assenbly,
filters, apertures, and anplifier to a stabilized tenperature a
few degrees above anbi ent provides thermal control of the system
A conmerci al datal ogger will digitize the anplifier output and
ancillary informati on such as detector tenperature. This
dat al ogger will send the output to a M5-DOS conpati bl e conput er.
The entire radioneter consists of the head with filter wheel,

el ectroni cs/ power supply package, connecting cabl es, datal ogger,
and conputer.

Bi ggar began construction of the radioneter. OSC nachi ne shop

per sonnel machi ned all mechani cal parts using draw ngs provi ded by
Biggar. Al parts except the invar rod were oxide bl ackened. He
purchased the datal ogger, detectors, and heaters, and ordered the
filter wheel, platinumresistance thernoneters, vacuum conpatible
t hermal adhesive, anplifiers, feedback resistors, nain power
supply, and capacitors for the anplifiers. Biggar also perforned
a prelimnary analysis of the radi oneters characteristics yielding
t he fol |l owi ng:

Ful | FOV: 2.3 degrees

Vi gnetted FOV: 4.6 degrees

Proj ected FOV: 4.4 cmat 50 cm

Bandpass: 0.02 mcroneters

Dar k Noi se: 0.18 mcrovolts

| nput Radi ance: 342 Wnt*2-micrometers-sr (at 0.6 mcroneters)

Si gnal 3.68 vol t



Bi ggar nmade prelimnary SNR cal cul ati ons fromthese
characteristics. Anticipated work consists of conpleting
construction of the radiometer. Once conpleted, Biggar will test
it and wite control and data acquisition

sof t war e.

The nmaj or probl em encountered with the cross-calibration

radi oneter is lack of information. W have not received any
information regarding the necessity of making the radi oneter
vacuum conpatible. In order to prevent construction of the system
fromfalling behind schedule, we have opted to build the current
radi oneter w thout vacuum conpatibility. This systemcould stil
be converted to a vacuum design by turning the filter wheel
assenbly with a DC servo-notor with position encoders. Q her
portions of the radioneter would require expensive redesign as
well. W have al so received no information regardi ng whet her
interference filters fromthe sane | ot as those used for the
satellite sensors will be available. W cannot nmake detail ed SNR
calculations until the filters are further specified.

REFLECTOMOBI LE:  The task objective is to design a vehicle to
perform surface refl ectance nmeasurenents nore accurately and
repeatably requiring only one person. 1In the past, people have
carried yokes that extend the instrunmentation away fromthe

wal ker's body to reduce shadow and ot her problens. This mnethod
requires the invol vemrent of at |east three people, takes about 40
m nutes to cover a 0.02 square kiloneter site, and depends on
the ability of the wal ker to orient the radioneter correctly.
Because of the critical nature of these neasurenents, the idea of
the refl ectonobil e was conceived. W planned to design,
construct, and test the reflectonmobile, as well as wite data
acqui sition and processing software.

D. I. CGellman proposed several designs for the refl ectonobile.
Based on stability and wei ght considerations, Cellnan selected a
tetrahedral space frame attached to a trailer as the best, with a
vehicle towing the trailer across the study site to collect data.
CGel Il man selected a trailer lowto the ground to reduce shadow
problens but with large enough tires to provide ride stability.
The university's main instrunent shop machi ned parts unavail abl e
t hr ough commer ci al avenues based on draw ngs supplied by CGell nman.
CGel Il man ordered all other parts and nodified them when necessary.
For initial assenbly, Biggar and Cel |l man nounted the space framne
to the trailer with Gclanps and drilled nmounting holes in the
trailer's frame. The university garage painted the trailer and
space frame beige. Cellnman neasured the reflectance of this paint
using a Barnes Mdul ar Miul ti band Radi oneter (MVR), and found it
relatively flat out to 2.5 mcroneters. A university owned |suzu
Trooper was sel ected as the tow vehicle and a hitch was attached
toit (see Fig. 3 for photographs of the reflectonobile and tow
vehicle). Biggar and CGellnan tested the reflectonobile on a
parking ot with speed bunps with good results. Lastly, GCellman
wote a prelimnary version of the data acquisition software.



Further tests were perforned at Rogers Dry Lake in California as
part of a recent field experinment. The reflectonobile covered an
0.1 square kiloneter area in 20 mnutes, an eight-fold inprovenent
over wal king. Prelimnary exam nation of the data coll ected over
the five days indicates the refl ectonobil e behaved as expect ed.
The nost encouragi ng aspect, besides the tine and manpower saved
by the reflectonobile, is the greater neasurement accuracy

ant i ci pat ed.

Several m nor problens becane apparent after the Rogers Dry Lake
experiment. Sone of the stresses on the trailer's wall were too
great. Backing plates have been designed to reinforce the frane
to alleviate this problem Data acquisition software all owed sone
of the data to exceed the range of the datal ogger causing a | oss
of data. GCellman will incorporate an auto-ranging feature to
prevent this fromoccurring. There have al so been problens with
the serial port conmunications between the PC and the controller
for the Spectron SE590, and solutions to this problemare being
investigated. The height of the trailer hitch causes the trailer
totilt allowing the instruments to be off-nadir by as rmuch as 5
degrees. To renedy this, we will either nodify the hitch or

swivel the instruments so they may be poi nted perpendicular to the
ground. The recent trip also indicated a need for characteri zing
at nospheri c changes during the refl ectance neasurenents by
nmonitoring a reference panel with a second radioneter. ldeally,
ref erence nmeasurenments should be collocated with the
reflectonobile. W will examne the feasibility of such a system

These problens will be addressed in future work. GCellman plans to
upgrade the acquisition software and to reinforce the trailer's
frame at stress points. Exposed parts will be gal vani zed and

pai nted, and we intend to develop a nethod for nonitoring
at nospheri cal | y-i nduced-irradi ance fluctuations during refl ectance
neasur enent s.

SWR SPECTROVETER The task objective of this project is to
desi gn and construct an instrument to neasure surface refl ectance
inthe SWR region of the spectrum Wen our contract began, M
W Smth had al ready designed and built the prototype.

During this period, Smth nmeasured the gain of the el ectronics,
the full well capacity of the detector, and the dark current. He
adjusted the gain of the electronics to match the range of the
analog to digital (A/D) conversion el ectronics and synchroni zed
these electronics with the array readout and shutter. A focussing
mount for the fiber optic input and optional entrance slit were
incorporated into the system He received the follow ng

equi pnent: vibration resistant shutter, backpack franme for
carrying the instrunment (although it is also expected to be part
of the instrunentation used on the reflectonobile), field-of-view
optics, fiber-optic bundle, customf/2 hol ographic diffraction
grating, new dewar w ndow, short-pass cold filter for reducing
detector response to thernmal radiation, electronic conponents, a
| ong-pass filter for elimnating a detector nenory effect, and
interference filters for testing the quantumefficiency of the



detector. Smith devel oped the software necessary for spectral

al i gnment, focussing, and calibration. Scan data collection
software was witten to collect data froma single scan or to
average nmultiple scans. Smth also created software that provides
output in a format appropriate for inporting into a spreadsheet.

Smth conpleted the final design of all electronics and
constructed 75% of the power supply, shutter control, tenperature
control hardware, array readout, A/ D synchronization, and conputer
i nterfacing equi pment. He designed and began constructing new
cold stop baffles. A new nounting flange for thermally isolating
the diffraction-grating housing fromthe detector and permtting
nore conveni ent spectral alignnent was designed and is currently
being built.

Smth performed spectral neasurenents using both a broad-band
source (a tungsten-hal ogen [anp at 3200 K) and a discrete |ine
source (a |ow pressure argon |lanp). The discrete |line source was
used to spectrally calibrate the instrument with an average
accuracy of 0.3 nm for wavel engt h-to-pi xel assignnent over the 1.1
to 2.5 mcroneter SWR range. Smth neasured the system
resolution (full-width at hal f-maxi num) of an isol ated spectra
line as 12.3 nm slightly worse than the conputed val ue of 10.8
nm Results fromthe broad-band source indicate the system
behaves as predicted with systemresponse decreasing wth

i ncreasi ng wavel engt h.

Smith anticipates the design and construction of the field housing
and ot her nechanical parts will be conpleted during the next six-
nonth period. The entrance slit will be remachined to desired

tol erances and Smth will construct and nodify electrical and
conputer interface circuits. He will continue to carry out
spectral calibration neasurenments as well as begi nning radi onetric
calibrations. Masurenents of the non-linear response, second
order response, polarization sensitivity, field of view, and SNR
will be perforned. These neasurenents will be followed by field
tests of the instrument.

Several problens becane apparent during the six-nmonth period. A
detector nenory effect due to radiation of wavel engths | ess than
1.1 mcronmeters was discovered. Smth elimnated this problem by
using a silicon absorption filter. A non-linear effect, of which
t he manufacturer has admtted know edge, was discovered. Smth
wi Il characterize this non-linear effect. The noise of the system
was determned to be 5-10 tines as large as predicted. Mostly

el ectroni ¢ noise, due to poor shielding and filtering of the A/D
conversion el ectronics inside the conputer, causes this and
increasing the shielding and filtering should correct it. There
has been a delay in the delivery of filters for measuring the
second- order response of the system but this is not expected to
cause trouble. The last problemencountered involves the sapphire
end wi ndows used to prevent noisture degradation of the fiber
optic bundles. To date, one has chi pped and anot her broken,
indicating a susceptibility to breakage. As yet no firmsolution



has been determined. Smth could elimnate the wi ndows and accept
t he degradati on of the bundles or use silica fiber optics. The
silica fiber optics would give enhanced perfornance of the
instrument, except in the 2.4 to 2.5 mcroneter range.

BRDF METER  The task objective for this 6 nmonth period was to
desi gn and begin construction of an instrunment to describe quickly
and accurately the BRDF of a surface. The design incorporates a
fi sheye I ens and a CCD array

det ect or.

M R Brownl ee purchased the fisheye lens, a N kkor 8 mm and
examned its performance in both the visible and near infrared
(NFR). She tested the resolution of the |l ens and the influence of
the interference filters on its resolution. Candidate detector
systens were investigated and the initial interference filters
speci fications determ ned, based on studies performed by Brownl ee.
In these studies, she exam ned the shifts in central wavel ength
due to oblique angles of incidence. She also selected central
wavel engths so as to mnimze effects due to atnospheric
absorption. The required out-of-band bl ocking required for the
filters was determ ned using LOMRAN/ cal cul ati ons and desired
SNRs.

Brownl ee determ ned two possible |ocations for the interference
filters in the system the focal plane and the filter wheel which
currently holds the absorption filters. By examning the effects
of oblique angles of incidence, she determ ned that broadeni ng of
t he bandpass and reduced transm ssion is negligible for filters of
50 nm bandwi dths in either location. The |largest estinmated shift
in central wavelength is 10.3 nmin the 760 to 900 nmrange for a
cone of light entering the edge of the lens. Because this is of
simlar magnitude for both locations, the current |ocation of the
filter wheel was selected for sinplicity and cost.

Spatial resolution tests were perforned on the | ens by taking

phot ographs of a bar chart. The canera was poi nted downward from
a height of 2 mand the bar chart placed at various distances from
the canera setup. Brownl ee took photographs in both the visible
and NIR, using infrared black and white film bl ocking the visible
light with an absorption filter for the photographs in the NR

Vi sual inspection of the photographs indicates that the CCD area-
array detector will be the imting factor for systemresol ution.

Anticipated future work includes ordering the CCD array detector
system This has been del ayed so all possible systens may be
properly exam ned to ensure selection of the best system The
initial set of interference filters will be ordered. Brownlee
will determ ne the proper exposure settings for various sun angles
and at nospheric conditions at well known sites (Wite Sands

M ssile Range, for exanple). She will also devel op the

cal i brati on net hodol ogy, exam ne data storage nethods, determ ne

t he best neans of automating the retrieval process, and begin
researching i nage processing of the data.



CARY SPECTROPHOTOMETER: The objective of this project is to
refurbish a Cary 14 spectrophotoneter for use in the | aboratory.
To date, J. M Pal ner has constructed the source assenbly and
conpl eted the entrance optics. He designed and procured the
majority of the drive systemand put in place the short-wave
detector systemoptics. The preanplifier and conputerized contro
syst em desi gn has been 80% conpl eted, as well as 80% of the
exit/sanple optics design. Palnmer identified appropriate spectra
transmttance standards and necessary el ectroni c conponents. He
conpl eted the nmechani cal wavel ength drive, began work on the
entrance slit, and designed the nechanical portion of the exit
optics. It is anticipated that refurbishnment and testing will be
conpleted within the next 6-nmonth reporting period. To date no
probl ens have been encountered with this project.

ALGORI THM AND CODE DEVELCPMENT: This section is broken into two
parts. The first part discusses work relating to the thernal
infrared (TIR) portion of the spectrum The second covers the
algorithnms and code used in the visible and NNR In addition to
the work stated below in these two areas, Thone wote the
prelimnary version of the Software Data Managenent Pl an and,
based on i nformation provided by Biggar, began witing the Science
Conputing Facilities plan.

A TIR Currently, several algorithms exist to performwork in
the TIR portion of the spectrum The task is then to determ ne
whi ch of these algorithns best fits the current problem Pal ner
conducted a thorough search of the literature of these nethods and
is in the process of determning which is the nost appropriate.

He used LOMRAN7 to determine the Iimts of the problem and
rebuilt a TIR thernmoneter for use in field work validation. A
radi oneter was |located for prelimnary emttance neasurenents and
conmercially avail abl e radi onmeters were surveyed and narrowed to a
list of three. Future work includes designing the TIR bl ackbody
used for ground emttance studies. Further LOMRAN7 work will be
performed and Pal mer will acquire the new TIR radi oneter and data
acqui sition equiprent. This portion of algorithmdevel opnent is
still in the early stages and no probl ens have

been encount er ed.

B) Visible and NNR Currently, several algorithnms exist to
performwork in this portion of the spectrum The RSG has appli ed
these al gorithnms as FORTRAN prograns which are neither user
friendly nor efficiently linked together into a single package.
The task objective is to begin converting these existing codes
into ANSI standard C. The first of these progranms to be converted
is the Langl ey nmethod program whi ch determ nes zero-airnass
intercepts for our solar radioneters as well as total and Rayl ei gh
opti cal depths.

Thonme converted the Langley programto C. He adjusted the
algorithmslightly to performthe straight-line fit to the signa
adjusted for Rayleigh scattering. A rules-based nethod for



rejecting bad data points was devel oped. This method renoves

t hose points for which rapid changes in optical depth occur, which
are typically due to operator error or cloud contam nation. Thomne
al so devel oped a nmethod for tracking the zero-airnmass intercept of
the instrument and routines for determ ning the randommess of the
data. Randomess is tested through a pair of statistical-runs
tests, which help indicate systematic changes in optical depth
during the measurenent period.

Thome and H He al so nodified algorithnms and prograns related to
wat er vapor retrieval and radiative transfer cal culations. Thone
refined the algorithmfor determ ning columar water vapor from
sol ar radi onet er measurenents and began exam ni ng techni ques for
incorporating this algorithmwthin the Langl ey method program
The radiative transfer programwas nodified to allow arbitrary
solar and view zenith angles, to incorporate surface BRDF effects,
and to sinplify usage. Thone also wote a prelimnary version of
a user's guide for operating the programin a stand-al one
configuration. H He then converted the code from FORTRAN to ANS
standard C. She al so began work devel opi ng i mage processing
software for the UN X-based Sun environnent. This work included

i nvestigating i mage di splay software for our Sun network and

devel opi ng i mage-t ape-readi ng sof tware.

Results fromthe newly devel oped Langl ey nethod program were
conpared to the FORTRAN version by exam ning four days of data
collected fromearly June of this year processed using both
prograns. Very little difference was found between the retrieved
intercepts fromthe two prograns, indicating no serious
programming errors in the new version. The variance of the |east-
squares fits was reduced by as much as 50% by renovi ng effects due
to Rayl eigh scattering before determ ning the zero-airnass
intercept. This effect decreased with wavel ength as expect ed.
Data sets were collected during a recent field experinent at
Rogers Dry Lake on days that were clearly unsuitable for the
Langl ey nethod. These data will test the rul es-based net hod of

i ntercept averaging still in devel opnent.

Antici pated actions during the next six-nonth period include

devel opnent of the rul es-based nmethod for selecting the
appropriate average zero-airmass intercept. An algorithmand code
will be developed to inprove results frommargi nal data sets by
renovi ng highly variable portions of the data. Thonme wll

i npl enent the columar water vapor retrieval within the Langl ey
nmet hod program and |ink the Langl ey method programto an aerosol
and ozone optical depth retrieval program The programto conpute
t he aerosol size distribution fromoptical depths will be
converted and linked to the Langley program H He will continue
devel opi ng i mage di splay software and begi n exam ni ng code used to
collocate satellite inages fromtwo separate satellites. To date
no probl ens have been encountered.

FI ELD EXPERI MENTS: The objectives of the field experinments are to
test new equi prent, indicate needed inprovenents, test retrieval



al gorithnms and code, and nonitor existing satellites in rmuch the
sane way as we shall for Eos sensors. During the six-nonth
period, the RSG nade two trips. The group also provided data
support to M S. Mran of the U S Witer Conservation Lab as part
of her project in the Wal nut Qul ch watershed in Arizona.

In March, Biggar, Gellman, and Thone, acconpani ed by Mran and T.
R darke of the U S. Water Conservation Lab and S. L. Ustin of
UC Davis travelled to White Sands M ssile Range. Unfortunately,
poor weat her prevented any useful data frombeing collected. W
did, however, test several nodifications of the data retrieva
program

At the end of May, Biggar, Cellnman, Sl ater, and Thone, acconpani ed
by R Santer of the University of Lille, travelled to Edwards A r
Force Base in California to take data over Rogers Dry Lake. This
trip marked the initial test of the reflectonobile. The group
also collected data to calibrate the HRV sensors of SPOTs 1 and 2,
and supported the Jet Propul sion Laboratory by providing AVIR S
cal i brati ons.

CGel l man performed a study of past SPOT-2 calibrations by

determ ning the best position of on-board-|anp-calibration curves
relative to ground-based data points. He obtained different
resul ts dependi ng upon the wei ght given to each of the ground-
based points and the nethod of fitting the |anp curves. These
results were presented to M Dinguirard of CERT and P. Henry of
CNES

during a recent visit to the University of Arizona. Al so
presented during this visit were results shown by R D. Jackson

i ndi cating an apparent bias in radi ances obtained from airplane
nmeasurenents. These two topics are currently being investigated.

Future work will center around upgradi ng and recalibrating

equi prent and planning for future field experinents. The
reflectonobile will be nodified as stated earlier and a parasol
used to block the direct solar beamfor diffuse reflectance
nmeasurenents will be designed and built. W wll nodify
software for reflectonobile data retrieval as well as nodifying
the Spectron control program W plan to recalibrate our Barnes
MWR, Fl uke datal ogger, baroneter, solar radioneter, HP digital
vol tneter and power supplies, and Leeds and Northrup shunt box.
Future trips are planned to Wiite Sands, Maricopa Agricultural
Center, and Wl nut Gl ch.



Fi gure Captions

Figure 1. ASTER | aboratory signal-to-noise ratio as a function of
ground reflectance for several gain settings

Figure 2. Percentage change in band-averaged sol ar irradi ance due
to shifts in central wavel ength. Top graph shows percentage
change due to a 1.2 nmshift towards the blue end of the spectrum
for various center wavel engths and bandpasses. Lower graph shows
change as a function of shift for a center wavel ength of 488 nm
and vari ous bandpasses.

Fi gure 3. Phot ographs showi ng refl ectonobil e and tow vehi cl e.
Attached to the extended armof the space frane is a Barnes MVR
Counterwei ghts are attached to the other side.



ASTER Lab. SNR at 1.65 um
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ASTER Lab. SNR at 2.205 um

1976 US Standard atmosphere, Visibility 23 kan, SZA 45 degrees, water vap 1125 glem?
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ASTER Lab. SNR at 2.33 um

1976 US Standard atmasphere, Visibility 23 kom, SZA 45 degrees, water vap 1.125 gicm?
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FIGURE 1.
several gain settings.

ASTER Lab. SNR at 2.165 um

1976 US Standard atmosphere, Visibility 23 lan. SZA 45 degrees, water vap 1,125 gem?
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ASTER Lab. SNR at 2.26 um

1976 US Standard atmosphere, Visibility 23 km, SZA 45 degrecs, water vap 1,125 g/er?
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ASTER Lab. SNR at 2.395 um

1976 US Standard atmosphere, Visibility 23 km, SZA 45 degrees, water vap 1.125 glem?
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ASTER laboratory signal-to-noise ratio as a function of ground reflectance for



Figure 2.
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Percent Change from Unshifted Filter Irradiance

Percentage change in band-averaged solar irradiance due to shifts in central
wavelength. Top graph shows percentage change due to a 1.2 nm shift towards
the blue end of the spectrum for various center wavelengths and bandpasses.
Lower graph shows change as a function of shift for a center wavelength of 438
nm and various bandpasses.



Figure 3. Photographs showing reflectomobile and tow vehicle. Attached to the extended
arm of the space frame is a Barnes MMR. Counterweights are attached to the
other side.



